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ABSTRACT 

Oceanographic  data  collected  on  79  stations  in  the  northern 
Bering  Sea  and  Bering  Strait  during  8-19  July  1968  are  presented 
and  interpreted.  The  data  include  observations  of  temperature, 
salinity,  dissolved  oxygen,  and  current  velocity  made  at  5-meter 
intervals  from  sea  surface  to  the  bottom.  Contoured  sections  of 
the  data  are  also  presented. 


Editor's  note:  Reference  to  a  product  or  comment  with  respect  to  it  in 
this  publication  does  not  indicate,  or  permit  any  person  to  hold  out  by 
republication  in  whole  or  in  part  or  otherwise,  that  the  product  has  been 
endorsed,  authorized,  or  approved  by  the  Coast  Guard. 
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Oceaiiographic  Investigations  in  the 
Northern  Bering  Sea  and  Bering  Strait 

June-July  1968 

David  M.  Htisby  > 


INTRODUCTION 

Results  of  past  investigations  in  the  Bering 
Sea  and  Bering  Strait  (Aagaard,  1964;  Coach- 
man and  Aagaard,  1966 ;  Coachman  and  Rankin. 
1968;  Husby,  1969)  have  shown  four  problem 
areas:  (1)  turbulent  mixing  and  transfer  proc- 
esses, (2)  time-dependence  of  the  velocity  field, 
(3)  the  role  of  atmospheric  circulation  in  driv- 
ing or  modifying  oceanic  circulation,  and  (4) 
general  physical  oceanography  of  the  northern 
Bering  Sea.  A  cooperative  cruise  with  the  U.S. 


Coast  Guard  Oceanographic  Unit  and  Univers- 
ity of  Washington  was  conducted  on  the  USCGC 
STATEN  ISLAND  (WAGB-278)  during  June- 
July  1968  to  investigate  the  general  physical 
oceanography  of  the  northern  Bering  Sea  and 
Bering  Strait,  current  How  through  the  Bering 
Strait,  and  transport  of  suspended  sediments 
by  currents. 


'  U.S.  Coast  Guard  Oceanographic  Unit,  Washington, 
D.C.  Present  Address:  Oceanography  Department,  Uni- 
versity of  Washington,  Seattle,  Washington. 


DATA  COLLECTION  AND  PROCESSING 


(".ruise  (>hronology 


1968 
25  June 

1  July 


4  Julv 


6  July 


9  July 


16  July 


17  July 


Departed  Kodiak,  Alaska  en  route  to  north- 
ern Bering  Sea. 

Moored  current  meter  arrays  and  tempera- 
ture-pressure recorders  at  64°00'N,  171° 
55'W  and  65°37.9'N,  168°30'W. 

Moored  temperature-pressure  recorder  at 
65°00'N,  170°20'W.  Ve.ssel  anchored  near- 
by for  period  of  26  hours  while  hourly  cur- 
rent meter  lowerings  and  two-hourly  Nan- 
sen  casts  made  for  time-series  study. 

Vessel  anchored  at  63°20'N,  168°29'W  for 
30  hours  for  time-series  observations. 

Completed  third  time-series  study  at  64° 
OO'N,  172°00'W  with  total  of  31  hours 
spent  on  this  station.  Arrived  at  first 
oceanographic  station  at  2100  hours 
(GMT). 

Completed  station  number  55,  but  then  oper- 
ations halted  due  to  fog  and  reports  of 
heavy  concentrations  of  Soviet  vessels  in 
the  western  channel  of  the  Bering  Strait. 

Survey  resumed  at  1000  hours  on  station  56. 


19  July         Completed    station    76    at   0400    hours.    Re- 

occupied  stations  56-58,  to  verify  the 
strong  (180  cm/sec)  current  and  marked 
temperature  inversions.  Initiated  search 
for  current  meter  array  originally  moored 
at  65°37.9'N,  168°30'W. 

20  July         Continued   search   for  current  meter  array 

with  no  success.  Abandoned  search  and 
proceeded  to  Norton  Sound  to  begin  a 
study  of  su.spended  sediments. 

21  July        Completed  suspended  sediment  study  and  en 

route  Nome,  Alaska. 

22  July         Disembarked  scientific  party  at  Nome  with 

the  exception  of  Mr.  P.  Joppa  who  re- 
mained aboard  to  assist  in  search  for 
anchored  instrument  packages.  Instru- 
ments anchored  at  65°37.9'N,  168°20'W 
never  located ;  one  of  orange  surface  floats 
was  observed  in  fisherman's  boat.  Tem- 
perature-pressure recorder  anchored  at 
65° OO'N,  170^20'W  was  retrieved. 

23  July         Instruments  anchored  at  64° OO'N,  171° 55'W 

were  located  but  lost  during  retrieval. 


Anchored  InHtrunient  Packa<;e8 

To  determine  the  tidal  wave  pattern  in  the 
northern  Bering  Sea  and  to  continuously  moni- 
tor the  flow  through  the  Bering  Strait,  three 
instrument  arrays  were  anchored  (fig.  1).  The 
basic  configuration  of  the  arrays  is  shown  in 
figure  2.  At  the  64  OO'N,  17r55'W  location,  the 
instrument  array  was  placed  at  a  depth  of 
approximately  28  meters  in  water  depth  of  48 
meters.  The  second  instrument  array,  anchored 
at  65°37.9'N,  168°30.2'W  in  55  meters  of  water, 
was  suspended  at  a  depth  of  approximately  25 
meters.  The  third,  consisting  of  only  a  tem- 
perature-pressure recorder,  was  placed  near 
the  bottom  in  40  meters  of  water  at  65 "OO'N, 
170°20'W.  Unfortunately,  neither  of  the  current 
meters  was  retrieved  and  no  useable  data  were 
obtained  from  the  one  temperature-pressure 
recorder  which  was  retrieved. 

Direct  Measurements  of  Current  on  Station 

At  each  of  the  79  oceanographic  stations,  the 
ship  was  anchored  and  allowed  to  swing  on 
the  anchor  until  it  achieved  a  fairly  stable 
heading.  A  current  meter  was  then  lowered  and 
raised  through  the  water  column  stopping  at 
5-meter  intervals  to  record  current  velocity  for 
about  15  minutes.  The  deflection  of  the  cable 
from  the  vertical  was  measured  at  each  current 
reading  along  with  the  length  of  cable  paid  out 
to  determine  actual  depth  of  the  meter.  The 
current  meter  used  was  the  "Magnesyn"  cur- 
rent meter,  designed  and  built  at  the  Depart- 
ment of  Oceanography,  University  of  Washing- 
ton. It  combined  a  Hydro  Products  Model  460 
current  speed  sensor  and  Model  451  current 
speed  readout  module  with  a  Marine  Remote 
Compass  system  for  measuring  magnetic  direc- 
tion. The  current  velocity  data  are  retained  by 
the  Department  of  Oceanography,  University 
of  Washington,  for  later  transfer  to  the  Na- 
tional Oceanographic  Data  Center,  Washington, 
D.C.  (NODC). 

Time-Series  Current  Measurements 

At  three  locations  (fig.  1),  the  ship  was  an- 
chored and  hourly  current  meter  lowerings  were 
made  over  periods  of  26,  30,  and  31  hours  to 
measure  the  time-dependent  variation  of  the 
velocity  field.  Nansen  bottle  casts  were  made 
approximately  every  two  hours  to  measure  tem- 


perature, salinity,  and  dissolved  oxygen  content 
at  5-meter  intervals.  The  current  and  physical 
oceanographic  data  from  these  three  stations 
are  retained  by  the  Department  of  Oceanog- 
raphy, University  of  Washington,  for  later 
transfer  to  NODC. 

Oceano<;raphic  Stations 

At  each  of  the  79  oceanographic  stations,  a 
Nansen  bottle  cast  was  accomplished  by  per- 
sonnel from  the  U.S.  Coast  Guard  Oceanogra- 
phic Unit.  Observations  of  temperature,  salin- 
ity, and  dissolved  oxygen  were  made  at  5-meter 
intervals  from  the  surface  to  near  the  bottom. 
Water  temperatures  were  measured  by  a  pair 
of  deep-sea  reversing  thermometers  in  each 
Nansen  bottle.  The  salinities  were  determined 
using  an  inductive  salinometer.  Conductivity 
values  obtained  were  converted  to  salinity  by 
use  of  the  International  Oceanographic  Tables 
published  jointly  by  UNESCO  and  the  National 
Institute  of  Oceanography  of  Great  Britain 
(UNESCO,  1966).  Methods  of  collecting  and 
processing  the  temperature  and  salinity  data 
essentially  followed  those  outlined  in  H.O.  Pub. 
607  (U.S.  Naval  Oceanographic  Oflice,  1968). 
Upon  retrieval  of  each  cast,  water  samples 
were  drawn  immediately  for  the  determination 
of  dissolved  o.xygen  content.  The  method  used 
was  a  modified  Winkler  determination  involv- 
ing the  titration  of  a  50  ml  aliquot  of  the 
treated  sample  with  a  0.01  normal  sodium  thio- 
sulfate  solution  using  starch  as  the  end  point 
indicator.  The  temperature,  .salinity,  and  dis- 
solved oxygen  data  were  forwarded  to  NODC 
and  are  listed  as  Ref.  No.  31-1270. 

Suspended  Sediment  Study 

To  determine  the  transport  of  material  of 
fluviatile  origin  through  Norton  Sound  and  the 
northern  Bering  Sea,  Mr.  Stephen  Smyth  (Univ. 
of  Washington)  conducted  an  investigation 
during  the  occupation  of  the  79  oceanographic 
stations.  A  Hydro  Products  Model  412T  Tow- 
able  One  Meter  Transmissometer  was  lowered 
into  the  water  at  53  stations  until  contact  was 
made  with  the  bottom.  Water  depth  and  trans- 
missivity  were  recorded  on  a  strip  chart  re- 
corder in  the  oceanographic  laboratory.  When 
the  transmissometer  recordings  indicated  un- 
usual optical  characteristics,  water  samples 
were  obtained  from  the  Nansen  casts  for  later 


analysis  of  suspended  sediment  concentration. 
A  total  of  62  transmissometer  lowerings  were 
accomplished  and  142  water  samples  were  col- 
lected. 

During  the  Noi'ton  Sound  operations  on  21 
July,  four  stations  were  occupied.  At  each  sta- 
tion a  Nansen  bottle  cast  was  made  to  obtain 
water  samples  at  5  meter  intervals  from  the 


surface  to  near  the  bottom,  current  speed  and 
direction  were  measured  at  5-meter  intervals 
to  near  the  bottom,  a  gravity  core  sample  was 
obtained,  a  Van  Veen  grab  sample  was  obtained, 
and  a  transmissometer  lowering  was  accom- 
plished. These  data  and  samples  are  retained 
by  the  Department  of  Oceanography,  Univer- 
sity of  Washington. 


Water  Masses 


Hydrographic  conditions  in  the  northern  Ber- 
ing Sea  and  Bering  Strait  in  July  1968  closely 
paralleled  the  summer  regime  observed  in  pre- 
vious surveys,  showing  a  relatively  warm 
(>5°C),  low  salinity  (<32.5%o)  water  mass  in 
the  upper  10  meters  and  a  layer  of  gradients 
between  10  and  15  meters  overlying  a  colder 
(<3°C),  more  saline  (>32.5%o)  water  mass 
(figs.  3-14).  Large  zonal  gradients  of  tempera- 
ture and  salinity  were  observed  at  the  surface 
in  the  eastern  portion  of  the  survey  area  (figs. 
15  and  16).  The  warm  (>7.0°C),  low  salinity 
(<31.0%o)  water  mass  which  extended  along 
the  Alaskan  coast  in  the  surface  layer  corre- 
sponded closely  with  the  Alaskan  Coastal  Water 
(8-10 X,  20-30%o)  first  defined  by  Saur,  et  al. 
(1954).  The  low  salinity  of  this  water  mass  is 
attributed  to  dilution  by  the  effluents  of  the 
Yukon  and  Kuskokwim  rivers.  The  isolated  par- 
cel of  warm,  low  salinity  water  found  at  the 
surface  northwest  of  St.  Lawrence  Island  (figs. 
15  and  16)  may  be  the  result  of  the  advection 
of  some  river  runoff  through  the  Strait  of 
Anadyr,  possibly  from  the  Anadyr  River  to 
the  southwest. 

The  distribution  of  properties  at  20  meters 
revealed  two  distinct  deeper  water  masses  (figs. 
17  and  18).  One,  in  the  western  half  of  the  sur- 
vey area,  was  characterized  by  a  temperature 
range  of  1.0  to  3.0  °C  and  a  salinity  greater 
than  33.0%o.  This  mass  was  definitely  the  Modi- 
fied Shelf  Water  (1.0  to  4.0°C,  32.6  to  33.0%o) 
described  by  Saur,  et  al.  (1954)  which  usually 
has  been  found  over  the  bottom  in  the  northern 
Bering  Sea  in  the  late  summer.  The  second 
water  mass  was  found  close  to  the  northern 
coa.st  of  St.  Lawrence  Island  and  was  charac- 
terized by  temperatures  less  than  1.0  C  and 
salinities  between  32.7  and  32.8%o  (figs.  17  and 
18).  This  water  mass  is  the  Deep  Shelf  Water, 


RESULTS 

described  by  Saur,  et  al.  (1954)  and  Barnes 
and  Thompson  (1938)  which  attains  its  low 
temperatures  from  ice  formation  in  the  winter. 
The  source  of  this  water  mass  has  been  hypo- 
thesized to  be  the  Gulf  of  Anadyr.  The  north- 
eastward flow  of  water  in  the  Strait  of  Anadyr 
observed  in  July  1968  would  tend  to  confirm 
this  hypothesis.  Goodman,  et  al.  (1942)  re- 
ported an  eddy  of  this  water  mass  in  the  sum- 
mers of  1937  and  1938  between  St.  Lawrence 
Island  and  St.  Matthew  Island  with  a  tempera- 
ture in  the  bottom  water  of  -1.6°C.  They  sug- 
gested this  water  was  a  remnant  of  winter 
conditions  when  ice  formation  was  occurring. 

Currents 

The  current  meter  data  were  analyzed  in  an 
unpublished  research  paper  (Grider,  1969)  at 
the  University  of  Washington.  The  direct  meas- 
usements  of  currents  on  station  were  resolved 
into  north  and  east  components,  which  were 
averaged  over  two  depth  layers.  The  upper 
layer  contained  the  average  of  all  measured 
currents  between  the  surface  and  the  10  meter 
depth ;  the  lower  layer  averaged  all  measure- 
ments from  15  meters  and  deeper.  The  choice 
of  those  layers  was  based  on  the  fact  that  the 
pycnocline  in  the  northern  Bering  Sea  is  nor- 
mally located  between  10  and  15  meters  in 
the  summer. 

Results  of  observations  at  the  three  time- 
series  current  stations  revealed  semi-diurnal 
fluctuations  in  the  current  records  which  were 
of  a  tidal  nature  with  a  12.4  hour  period.  This 
tidal  species  was  then  subtracted  from  the  cur- 
rent records  obtained  at  stations  1  to  28  which 
had  obvious  semi-diurnal  oscillations.  The  cur- 
rent records  for  stations  29  through  76  were 
not  corrected  because  there  were  no  obvious 
periodic  fluctuations  and  the  time  difference 
between  the  occupation  of  these  stations  and 
the  first   time-series  current  station   was   too 
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large.  Transport  calculations  were  then  made 
for  the  lines  of  stations  and  the  most  interest- 
ing result  of  those  calculations  was  the  net 
southward  transport  of  0.1  Sv  (Sverdrup  = 
lO^mYsec)  through  section  G-G'.  This  section 
was  occupied  during  a  period  of  average  wind 
speed  of  18  knui»  from  the  north.  A  southerly 
transport  had  been  observed  in  this  area  only 
once  before,  in  July  1967,  aboard  the  CGC 
NORTHWIND.  The  net  transport  through  sec- 
tion D-D'  and  C-C,  1.6  Sv  to  the  north,  showed 
good  correlation  with  the  net  transport  through 
section  H-H',  1.7  Sv  to  the  north.  The  current 
regime  in  the  Bering  Strait  showed  the  usual 
summer  conditions  of  greatest  flow  in  the 
eastern  half  of  the  Strait.  The  highest  speed, 
180  cm/sec  (3.6  knots),  was  measured  in  the 
lower  layer  at  station  56  (figs.  19  and  20). 
There  was  good  correlation  between  the  net 


transport  through  the  four  southernmost  sec- 
tions computed  from  the  current  meter  data 
and  the  average  wind  components  normal  to 
each  section.  However,  Grider  stated  that  the 
wind  probably  does  not  have  a  casual  effect  on 
the  change  in  net  transport,  but  is  more  symp- 
tomatic of  atmospheric  pressure  zones  which 
exert  pressure  differentials  on  the  sea  surface 
over  a  large  distance. 

Dissolved  Oxyjjen  Distribution 

Measurements  of  dissolved  oxygen  concentra- 
tions revealed  that  the  surface  layer  in  the 
entire  survey  area  was  supersaturated  or  nearly 
supersaturated  with  oxygen  at  the  tempera- 
tures which  were  observed.  The  Modified  Shelf 
Water  and  Deep  Shelf  Water  masses  were 
about  90 '^'('  saturated,  indicating  recent  contact 
with  the  surface  and  low  oxygen  utilization. 
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Figure  1.  Location  of  anchored  sensing  systems  and  oceanographic  stations  occupied  by   USCGC  STATEN   ISLAND, 
1-21    July    1968.     •=oceanographic    stations,    A=anrh<ir<-rl    in>lruni<'nt    package,     +  ^time-series    current    station, 

^■=:Aorl»ri  Sound  station. 
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Figure  3.  Distribution  of  temperature    (°C)    along  section   H-H',   from  USCGC  STATEN   ISLAND  8-11   July    1968. 

Contour  interval  LCC  except  for  — O.S'C  contour. 
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Figure  4.  Distribution  of  temperature    CO    along  section   G-G'.   from   USCGC   STATEN   ISLAND    11-12  July    1968. 

Contour  interval  l.O'C. 
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Figure  5.  Distribution  of  temperature   ("C)  along  section  F-F'.  from  LSCGC  STATEN  ISLAND  data  of   13-14  Julj 

1968.  Contour  interval  l-O'C. 


44 


STATION   NUMBER 
47  48  49 


20 


i30 

X 


40 


50- 


60 


MILES 


Figure  6.  Distribution  of  Itinprruiiir)'   (°<.)   iiloiic  ■.i-etion  E-F,',  from  DSCCC  STATEN  ISLAND  data  of   15-16  Jul) 

1968.  Coiiloiir  iiitrr>al  LO'C. 
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Figure  7.  Distribution  of  temperature  ("C)  along  section  D-D',  from  USCGC  STATEN  ISLAND  data  of   17-18  July 

1968.  Contour  interval  l.O'C. 
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Figure  8.  Distribution  of  temperature  ("C)   along  section  C-C,  from  USCGC  STATEN  ISLAND  data  of  18-19  July 

1968.  Contour  interval  LO'C. 


Figure  9.  DUlribution  of  salinity   (%.)  along  section  H-H',  from  USCCC  STATEN  ISLAND  data  of  8-11   Jiilv   1968. 

Contour  interval  0.5%<i,  except  for  24.0-32.0%«  contours. 
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Figure  10.  Distribulioii  of  Milinii>    (%.)  along  srrliun  <;-(,,  from  I  SCGC  STATEN  ISLAND  Hala  of   1112  July   1968. 

Contour  interval  0.5%«. 
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Figure  11.  Distribution  of  salinity  (%o)  along  section  F-F',  from  USCGC  STATEN  ISLAND  data  of  13-14  July  1968. 

Contour  interval  0.5%,. 


44  45 


STATION  NUMBER 

47  48  49 


20- 


*30 


40 


50 


60 


figure  12.  Distribution  of  salinity  (%,)  along  section  E-E',  from  LSCGC  STATEN  ISLAND  data  of  15-16  July  1968. 

Contour  interval  0.5%o. 
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Figure  13.  Distribution  of  salinilv  (%.)  along  section  D-D',  from  USCCC  STATEN  ISLAND  data  of  17-18  July  1968. 

Contour  interval  O.S%«. 


Figurr  14.  Distribiilion  of  salinity  (%.)  along  section  C-C",  from  USCGC  STATEN  ISLAND  data  of  18-19  July  1968. 

Contour  interval  0.5%». 
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Figure  IS.  Horizontal  dislribution  of  sea  surface   teinporalurf    ("C)    from   USCGC  STATEN   ISLAND   data   of   8-19 

July  1968. 
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Figurr  16.  Horizontal  dUlribulion  of  s.irfacr  salinity   (%,)   from  L'SCCC  STATEN  ISLAND  data  of  8-19  July   1968. 
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Figure  17.  Horizontal  distribulinn  of  temperature   (°C)   at  depth  of  20  meters  from  USCGC  STATEN  ISLAND  data 

of  8-19  July  1968. 
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Figure    18.    Ilori/nntal   <li-lrilmlion    of   «:ilinil.v    (X.)    at   flopth    of    20    iii«I.r>    from    USCGC   STATEN    ISLAiND    data    of 

8-19  J.ilv  1968. 
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Figure  19.  Current  velocity  at  a  depth  of  5  meters  at  stations  occupied  by  LSCGC  STATEN  ISLAND,  8-19  July  1968. 
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Hf(ure  20.  Current  vilociiv  ul  a  iloplh  of  20  nirlcrs  at  stations  occupied  by  USCGC  STATEN  ISLA^D,  8-19  July  1968. 
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Figure  21.   Distribution   of   dissolved   oxvgcn    (inl/l)    along   soclion    H-lf.    from    LSCGC    STATEN    ISLAND   data    of 

8-11  July  1968.  Contour  interval  0.5  nil/I. 
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Figure  22. 


Distribution   of  dissolved   oxvgen    (ml/l)    along   section   G-C,    from    LSCGC   STATEN    ISLAND   data    of 
11-12  July  1968.  Contour  interval  0.5  ml/1. 
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Figurr  23.   Distribution   of  dissolved   ox^son    (ml/l)    along   section   F-F',    from   USCGC   STATEN    ISLAND    data    of 
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13-14  July  1968.  <:ontour  interval  0.5  nil/l. 
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Figure  24.    Dixtribiition    of   ilissulved   oxygen    (nil/1)    along    section    E-E  ,    from    IISCGC    STATEN    ISLAND    data    of 

15-16  July  1968.  Contour  interval  0.5  ml/L 
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Figure  25.  Distribution  of  dissolved  oxygen    (ml/I)    along  section   D-D',   from   USCGC   STATEN   ISLAND   daU   of 

17-18  July  1968.  Contour  interval  0.5  ml/1. 


Figure  26.   Distribution  of  dissolved   oxygen    (ml/1)    along   section   C-C,   from   USCGC   STATEN   ISLAND   data    of 

18-19  July  1968.  Contour  interval  0.5  ml/1. 
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APPENDIX  A 


OCEANOGRAPHIC  DATA 


A  complete  description  of  the  codes  utilized  in  the  tabulation  of  oceanographic  station  data  can  be  found  in 
National  Oceanographic  Data  Center  publication  M-2,  Processing  Physical  and  Chemical  Data  from  Oceanographic 
Stations.  (Rev.  August  1964,  supplement  issued  May  1966.) 

To  facilitate  use  of  the  oceanographic  station  data  listing,  entry  headings  which  are  not  self-explanatory  are 
described  below. 

Depth  to  Bottom Corrected  or  uncorrected  sounding  in  meters. 

Max.  Depth  of  Samples Depth  of  deepest  sample  to  nearest  multiple  of  one  hundred  meters. 

Wave  observations: 

DIR Rounded  to  nearest  multiple  of  ten  degrees. 

HGT ; In  increments  of  %  m.  Sum  of  5  meters  plus  increments  of  %  m  if  50  is  added  to 

direction. 

PER If  numerals  2  through  9  are  entered,  period  in  seconds  is  twice  the  numeric  entry  or 

2x  (numeric  entry)  +  1.  For  other  entries  see  WMO  Code  3155. 

SEA Sea  state  according  to  WMO  Code  3700. 

Weather  Code If   preceded   by   X,   weather   according   to    WMO    Code   4501.    If   a   two-digit   entry, 

weather  according  to  WMO  Code  4677. 

Cloud  Code 

Type - Cloud  type  according  to  WMO  Code  0500. 

Amount  Cloud  amount  in  eights.   Entry  of  the  numeral  9  indicates  cloud  amount  could  not 

be  estimated. 

Water 

Color  Code, Color  according  to  Forel-Ule  scale. 

Trans .      Transparency  in  whole  meters  as  determined  by  Secchi  disc. 

Wind 

Dir_ Rounded  to  nearest  multiple  of  ten  degrees. 

Speed  or  Force If  preceded  by  letter  S,  wind  speed  in  knots;   if  preceded  by  letter  F,  wind  force 

according  to  Beaufort  scale. 

Barometer Barometric  pressure  given  in  tens,  units  and  tenths  of  millibars. 

Air  Temp.  °C Air  temperature  to  tenths  of  a  degree  centigrade. 

Vis.  Code      Visibility  according  to  WMO  Code  4300. 

No  obs.  depths Number  of  observed  levels  associated  with  the  station. 

Messenger  time  Entered  in  hours  and  tenths  of  an  hour  GMT.  For  Nansen  casts,  indicates  time  of 

release  of  messenger  applicable  to  the  observational  level.  For  STD  casts,  indicates 
the  starting  time  of  lowering  the  sensor. 

Card  type _ OBS  designates  observed  levels.  STD  indicates  the  values  at  this  standard  level  were 

interpolated  by  a  modified  3-point  LaGrange  formula. 
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Depth  (m) 


T  "C 

SIGMA-T-. 

Specific-volume 

Anomaly  —  X  10' 
SADyn.  M  X  103.... 

Sound  Velocity 

Oj  ml/1 _- 

PO4-P  /ig-at/1 

Total-P  ,ig-at/l 

NO2-N  ^g-at/1 

NO3-N  ^e-Sitn 

SiO^-Si  /<g-at/l 

PH- 


Depth  to  nearest  meter.  A  postscript  T  indicates  depth  was  obtained  thermometrically; 
S  indicates  uncorrected  "wire  out"  depth.  Postscript  Q  indicates  value  was  marked 
doubtful  by  originator;  P  indicates  value  was  considered  doubtful  by  NODC. 
Postscripts  P  and  Q  retain  this  meaning  throughout  the  following  entries. 

Temperature  to  hundredths  of  a  degree  Centigrade. 

Salinity  in  parts-per-thousand. 

Entered  to  hundredths. 

Multiply  entry  by  10-'  to  obtain  specific-volume  anomaly  in  cubic  centimeters  per  gram. 


Multiply  entry  by  IQ-^  to  obtain  anomaly  of  dynamic  height  in  dynamic  meters  refer- 
enced to  the  sea  surface. 

Sound  velocity  according  to  Wilson's  formula  entered  to  tenths  of  a  m«ter  per  second. 

Dissolved  oxygen  in  milliliters  per  liter  entered  to  hundredths. 

Inorganic  phosphate  in  microgram-atoms  per  liter  entered  to  hundredths. 

Total  phosphorus  in  microgram-atoms  per  liter  entered  to  hundredths. 

Nitrite-nitrogen  in  microgram-atoms  per  liter  entered  to  hundredths. 

Nitrate-nitrogen  in  microgram-atoms  per  liter  entered  to  tenths. 

Silicate-silicon  in  microgrram-atoms  per  liter  entered  to  whole  units. 

Entered  to  hundredths. 
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Table  1. — Observed  and  intcrpulaled  oceanographir  data  from  stations  taken  by  LSCGC  STATEN  ISLAND,  8-19  July 

1968,  prepared  from  NODC  Listing  No.  31-1270. 
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1*518 

660 

02* 

OBS 

0025 

010* 

32999 

26*6 

1*517 

652 

STO 

0030 

0103 

3300 

26*6 

0015802 

0059 

1*517 

6*8 

02* 

OBS 

0030 

0103 

32999 

26*6 

1*517 

02* 

OBS 

0035 

0103 

32997 

26*6 

1*518 

6*6 

02* 

OBS 

00*0 

010* 

32998 

26*6 

1*519 

6*6 

02* 

OBS 

00*5 

010* 

32995 

26*5 

1*520 

6*9 

SHIP 
CODE 


LATITUDE 

1/10 


lONCITUOl 
'       "l/IO 


i^ 


STATION    TIME 


DAY    H(,I/1I 


iClfMiT   JI* 


W(A- 

THEI 

coot 


NOOC 
STATION 

NUMItl 


311270  SI   6351  N   17159  W 


234 


n  \nuQ  hofefl  IR 


35 


S15 


S?l  00*^ 


■  ARO- 

MlTH 


AM  TIMf.   % 


095 


0S6 


PQ4Q 


IAD 

DIN.   M. 
K    10* 


on  I    -^3 


soufto 

VllOCITT 


1  12  I 


XI     313 


0005 


SI  04-S> 

••-••/I 


STD 

0000 

0683 

321* 

2521 

0027670 

0000 

1*7*6 

706 

039 

oes 

0000 

0683 

32135 

2521 

1*7*6 

705 

039 

OBS 

0005 

0527 

32383 

2560 

1*687 

797 

STD 

0010 

0123 

32*8 

2603 

0019908 

002* 

1*515 

9*0 

039 

OBS 

0010 

0123 

32*75 

2603 

1*515 

9*0 

039 

OBS 

0015 

0028 

32550 

2514 

1**7* 

909 

STD 

0020 

0018 

3282 

2636 

0016717 

00*2 

1**7* 

713 

039 

OBS 

0020 

0018 

32820 

2636 

1**7* 

713 

039 

OBS 

0025 

0018 

32832 

2637 

1**75 

708 

STO 

0030 

0017 

3283 

2637 

0016626 

0059 

1**75 

705 

039 

OBS 

0030 

0017 

3279Q 

263*0 

'05 

039 

OBS 

0035 

0018 

32830 

2537 

1**77 

706 

SHIP 

CODE 


LAmuDE 

1/10 


LONGITUDE 
'       'VtO 


!» 


OKlCINATOrt 


OISIIVATWNS 


G1|  >tiTti* 


311270    SI 


6348    N 


17152    W 


234 


MItUM&l   I 
ftMl       M 

Ml   l/to] 


•^1  In?  hn  Inso  Iio^hIr 


^?l  nofc 


lAIO- 

MtTfl 


An  TIMP.   "C 


00  ISOO    1052    I  092    I  063  |8    I  07 


SAO 

D»N.  M. 

t  10* 


.23. 


SOUND 
VILOCITT 


1    l2 


XI       3<4 


0006 


NO)-N 


SIO4-S' 


STD 

0000 

0567 

32*2 

25*5 

0025333 

0000 

1*7** 

75* 

053 

OBS 

0000 

0567 

32*21 

25*6 

1*7** 

76* 

053 

OBS 

0005 

0659 

32*21 

25*5 

1*7*5 

7*9 

STD 

0010 

0596 

32*3 

2555 

002**06 

0025 

1*717 

79* 

053 

OBS 

0010 

0596 

32*33 

2555 

1*717 

79* 

053 

OBS 

0015 

-0002 

32718 

2529 

1**63 

785 

STD 

OO2O 

-0022 

3273 

2631 

0017213 

00*6 

1**55 

735 

053 

OBS 

0020 

-0022 

32732 

2531 

1**65 

735 

053 

OBS 

0025 

-0026 

327*0 

2532 

1**6* 

721 

STO 

0030 

-0025 

327* 

2632 

0017136 

0063 

1**55 

72* 

053 

OBS 

OO3O 

-0025 

327*0 

2532 

1**55 

72* 

26 


UrtRENCE 

SHir 
cool 

8| 

•^.  JIOIN 

ITATtON 

TIMI 

owciNAiorj         1 

DEPTH 

MAK. 

DEPTH 
Of 

VMPl'l 

WAVE 

W|A- 
THEI 

CODE 

CLOUD 
CODES 

NODC 

cm 

CODI 

10. 
MO. 

t/IO 

*     -i/io 

CIUISE 
NO. 

STATION 

NUMItl 

TO 

lOnOM 

STATtOM 

NUMIEI 

10' 

r 

MO 

DAY 

M«,I/IO 

0«. 

MClIni      II* 

>.•?.» 

311270 

SI 

62531N 

169ia3W 

?^^ 

?9 

n? 

in 

197 

19hft 

RS7 

00  7 

0039 

00 

00 

ol 

X4 

X    9 

0007 

WAtU 

WIND 

•AlO- 

METtI 

(mbt) 

AIR  ttMf.  r 

COD 

NO. 

Oil. 
DEMMl 

SPICIAl 

OlieiVATIONS 

COLO! 
CODI 

TlAt.1 

DDL 

IHIO 

Ol 
•  0>CI 

D»T 
■ULI 

WtT 
■  ULI 

19 

S15 

065 

064 

05B 

1 

08 

""'  •;  NO. 

HI   VIB  1 

CA«D 
TTfl 

DEFTH  bf» 

T  r 

s  •/.. 

S1CMA-T 

t»*Ci'>C  voiUMt 
anomali-iio' 

SAD 
DTN.  M. 

SOUND 
VELOCin 

O]  <nl/l 

P04-P 
•>«  •  •1/1 

«g  •  at/I 

HOi-N 
i>9  •  at/l 

NO]-N 

US  -  Ql/I 

UO.-ti 
KO  -  ol/l 

PH 

C 

c 

1 

1 

STD 

0000 

0275 

3264 

2605 

0019714 

0000 

14583 

1038 

197 

OBS 

0000 

0275 

32639 

2505 

14583 

1038 

197 

OBS 

0005 

025* 

32633 

2606 

14575 

1028 

STD 

0010 

0035 

3268 

262'. 

0017908 

0019 

14478 

814 

197 

OBS 

OOlO 

0035 

32675 

2624 

14478 

814 

197 

OBS 

0015 

-0018 

32693 

2628 

14455 

757 

STD 

0020 

-0037 

3270 

2529 

0017413 

0036 

14447 

75* 

197 

OBS 

0020 

-0037 

32698 

2629 

14447 

754 

197 

oes 

0025 

-00*5 

32698 

2629 

14444 

720 

STD 

0030 

-0050 

3270 

2530 

0017335 

0054 

14443 

715 

197 

OBS 

0030 

-0050 

32701 

2630 

14443 

715 

197 

DBS 

0035 

-0050 

32705 

2630 

14444 

716 

UPEIENCE 

SHIP 

CODE 

if 

'*,  JSDEN 

STATION 

TIME 

ORlCrNATOR'S 

DEPTH 

MAX. 
DEPTH 

or 

S'MPL-S 

WAVE 

WEA- 
THER 
CODE 

CLOUD 
CODES 

CTIT 
COOl 

ID. 
NO. 

l/IO 

■      'l/lO 

CIUISE 

NO. 

STATION 

NUMIER 

TO 
BOTTOM 

STATION 

NUMBER 

10* 

r 

MO 

DAY 

HR.I/10 

DIt. 

HC  n»    ttA 

tl»l    AW 

311270 

SI 

6?49     N 

16858    W 

?'^^ 

?fl 

07 

10 

?17 

1968 

BS? 

00  8 

0039 

00 

00 

0    X 

X4 

X    9 

0008 

WATER 

WIND 

■Alto- 

METER 

inbil 

AIR   TEMP.   X 

"o.oE. 

SPECIAL 
OISERVATIONS 

COLOR 
CODE 

TUNL 

on. 

into 

01 
'OlCt 

ORT 
lUL^ 

WET 

■  UL^ 

20 

S12 

075 

077 

057 

1 

07 

»MHNG«     CAST 

"*"       »      NO. 

HI   t/IO 

CAID 

TYPE 

DEPTH  Iml 

T     "C 

s  •/.. 

s'c«*-T  ':^z\z\v 

X  Ao 

OVN.   M. 
KIO' 

SOUND 
VELOCin 

Oj  ml/I 

POi-P 

og  -  «t/l 

lOTAl-P 
ti|  .  «i/t 

NOl-N 

KB  •  O'/l 

NOj-N 

tig  -  ei/l 

SI04-S> 
tig  .  ol/l 

PH 

i 
C 
C 

1 

1 

STD 

0000 

0138 

3256 

2515 

0018505 

0000 

14523 

882 

221 

OBS 

0000 

0138 

32558 

2515 

14523 

882 

221 

OBS 

0005 

0143 

32658 

2516 

14525 

888 

STD 

0010 

0033 

3257 

2623 

0017975 

0018 

14477 

826 

221 

OBS 

0010 

0033 

32655 

2523 

14477 

825 

221 

OBS 

0015 

-0003 

32559 

2625 

14462 

777 

STD 

0020 

-0009 

3267 

2625 

0017780 

0035 

14460 

758 

221 

OBS 

0020 

-0009 

32665 

2625 

14460 

758 

221 

OBS 

0025 

-0019 

32572 

2625 

14456 

747 

STD 

0030 

-0035 

3268 

2527 

0017577 

0054 

14449 

735 

221 

OBS 

0030 

-0035 

32577 

2627 

14449 

735 

LAmUDE 

I/IO 


LONGITUDE 

"1/10 


MO  ]  DAY    HR.1/10 


OWGINATOI'S 


Ci]»li     «A 


CLOUD 
THER  COOES 
CODE 


NODC 
STATION 
NUMIER 


311270  SI 


16841  W 


233  28  07  10  236  1968  632  009 


17 


AIR  TEMP.  X 


0044 


la 


1  U 


XI     all 


0009 


1/10  I 


SAD 

OTN.   M, 
X    10* 


NO:-N 

iig  -  et/l 


SlOt-S- 
i»g  -  ei/l 


STD 

0000 

0205 

3264 

2610 

0019177 

0000 

14553 

901 

239 

OBS 

0000 

0205 

32641 

2610 

14553 

901 

239 

OBS 

0005 

0196 

32640 

2611 

14549 

896 

STD 

OOlO 

0180 

3264 

2512 

0019007 

0019 

14543 

926 

239 

OBS 

0010 

0180 

32641 

2612 

14543 

925 

239 

OBS 

0015 

0017 

32547 

2522 

14471 

816 

STD 

0020 

0003 

3255 

2523 

0017952 

0038 

14465 

823 

239 

OBS 

0020 

0003 

32548 

2523 

14465 

823 

239 

OBS 

0025 

-0001 

32648 

2523 

14464 

814 

STO 

0030 

0000 

3265 

2523 

0017930 

0055 

14465 

811 

239 

08S 

0030 

0000 

32650 

2623 

14455 

811 

239 

OBS 

0035 

-0002 

32654 

2624 

14465 

806 

239 

OBS 

0040 

-0003 

32554 

2624 

14466 

801 

27 


IMIP 

coot 


311270    SI       62<»0    N 


lATnuoi 


LONcnuoi    itt 
16821    wl 


■J>.  JIHN  ;iATIOM  HMl 

SOU  All  (GMT) 


MO  I  PAT    M>.l/H 


••"WMlCAjT 

•**    *  Na 
II  i/it 


?al07lll  lQ15ll96BlB 


17 


into 

01 
fOICI 


9^ 


oncfNAion 


S07 


s?!  010 


075 


072 


0037 


IAD 

OfN.  M. 
1   It" 


NCflrtil  MA 


00  I    16    1  U 


WIA- 

THH 
CODf 


X  l9 


NODC 
SIATION 

NUMIII 

0010 


NO]-N 


018 
018 


018 

018 


018 
018 


018 


STD 

0000 

062O 

32*5 

255* 

002*566 

OBS 

0000 

062* 

32*5* 

255* 

OBS 

0005 

0'i2<> 

32503 

2580 

STO 

0010 

0153 

3260 

2610 

0019172 

OBS 

0010 

0153 

32596 

2610 

OBS 

0016 

0098 

32618 

2616 

STD 

0020 

0085 

3263 

2617 

001852* 

OBS 

0020 

0085 

32628 

2617 

OBS 

0026 

0082 

32626 

2617 

STD 

0030 

0081 

OBS 

0030 

0081 

0000 


0022 


00*1 


1*727 

70* 

1*727 

70* 

1*6*6 

865 

1*531 

9*2 

1*531 

9*2 

1*507 

917 

1*502 

880 

1*502 

880 

1*501 

878 

•I'ttlNCI 

SHir 
cool 

'*,  J50tN 

;tat»on 

TIMf 

01»GlNAT0rj 

DEfTH 

MAX. 
DEflM 

VmU'S 

WAVf 

W(A- 

THU 
CODE 

ClOUD 
COOfS 

NOOC 

10. 
NO. 

LATnUDI 

l/IO 

LONcnuoc 

•       VIO 

CRUISE 
NO. 

STATION 
NUMIEI 

TO 
•OTTOM 

jtAnoN 

NUMIII 

10' 

1* 

MO 

DAY 

Mt.1/10 

OK. 

HCIfHI      11* 

iTn  AM 

311270 

.SI 

6234    N 

16604    W 

233 

28 

07 

11 

037 

1968 

BS2 

Oil 

0029 

00 

19 

l]^ 

X4 

X    9 

0011 

WATER 

WIND 

•ARO* 
METER 

(mbil 

AIR   TEMf.    t 

cooi    °°^ 

'■°°'0lfTMS 

SKClAi 
OlSERVAnONS 

COLOU 
CODE 

1MML 

OIL 

into 

01 
fOICt 

DIT             WET 

•ULI           lULI 

00 

SOO 

087 

072       071 

0 

06 

H>    1/10 

CARD 
TTfl 

DEMH  Iml 

T     t 

s  •/.. 

StCMA-T 

AN0MAI.T-I1B' 

SAD 

OTN.  M. 

XIO" 

SOUND 
VELOCin 

Oj  ml/1 

KJ.-r 
.1  •  .•/! 

loiAi-r 

»•  •  ••/! 

NO]-N 

NOi-N 

PI  -  Bl/I 

11 0<-* 

•M 

1 
c 
c 

1 

STO 

0000 

0670 

3228 

263* 

0026*6* 

0000 

1*7*3 

725 

0*2 

OBS 

0000 

06  70 

32276 

253* 

1*7*3 

725 

0*2 

OBS 

0005 

0609 

32277 

25*2 

1*719 

73* 

STD 

0010 

02*6 

3239 

2587 

0021387 

002* 

1*568 

800 

0*2 

OBS 

0010 

02*6 

32388 

2687 

1*668 

800 

0*2 

OBS 

0015 

0227 

32392 

2689 

1*561 

802 

STO 

0020 

0226 

3239 

2689 

002123* 

00*6 

1*562 

799 

0*2 

OBS 

0020 

0226 

32390 

2589 

1*562 

799 

0*2 

OBS 

0025 

022* 

32393 

2589 

1*662 

UPEtlNCI 

SHIP 
CODt 

li 

■// JSDEH 

STATION 

TIME 

ORICINATORn 

DEPTH 

MAX. 

DEPTH 

Of 
S'MPL'S 

WAVE 

WEA- 
THER 
CODE 

CLOUD 
CODES 

NOOC 

COOl 

10. 
NO. 

l/IO 

lONcnuDf 

'       'l/lo 

VIA! 

CRUISE 
NO. 

STATION 
NUMIER 

TO 
•OTTOM 

STATION 

NUMIEI 

10* 

r 

MO 

DAY 

MR.l/10 

D*. 

MC    Pit      IIA 

ITft     AM 

311270 

SI 

6232    N 

167*2    W 

233 

27 

07 

11 

070 

1968 

BS2 

012 

0029 

00 

23 

0    2 

X4 

X    9 

0012 

WATER 

WIND 

1 A  IO- 
METER 

Unkll 

AH  TEMP.  T: 

vn. 
coo 

NO. 

OIS. 

DEPTHS 

IfECIAl 
OSSERVATIONS 

COLO* 

CODt 

IRAMI. 

OH. 

imo 

01 
'OICI 

ORT 
•  ULI 

WEI 
lULi 

00 

SOO 

093 

083 

073 

1 

06 

HI    t/IO  1 

CAID 
IIM 

OfPTM  tatl 

r  X 

s  •/.. 

SIGMA-T 

»«ci»k:  voiUMi 

ANOMAIT-Ha' 

SAD 
OYN.  M. 

X    I0> 

SOUND 
VElOCinr 

0)  "l/l 

P04-r 

lOIAl-P 

NO,_M 

■  t-M/l 

NO)-W 

F(.«(/l 

SlO«-S< 

rn 

1 
c 
c 

1 

STD 

0000 

0708 

3231 

2531 

0026707 

0000 

1*758 

713 

067 

OBS 

OOOO 

0708 

32306 

2531 

1*758 

713 

067 

OBS 

0005 

0628 

323*9 

25*5 

1*728 

715 

STD 

0010 

0350 

32*1 

2580 

0022066 

002* 

1*61* 

786 

067 

OBS 

0010 

0360 

32*11 

2680 

1*51* 

786 

067 

OBS 

0015 

0190 

32*99 

2600 

1*6*6 

822 

STO 

0020 

0189 

3260 

2600 

00201*0 

00*6 

1*6*7 

826 

067 

OBS 

0020 

0189 

32500 

2600 

1*6*7 

826 

067 

OBS 

0025 

0187 

32*9* 

2600 

1*6*7 

82* 

28 


UMKENCt 

IHIf 

cool 

ii 

V/IlDfN 

STATION 

tIMt 

ouciNAiors 

OfMH 

MAL 

WAVl 

WtA. 

TMU 

CODE 

CLOUD 
CODIS 

NODC 

COOl 

10. 

NO. 

LAmuof 

1/10 

LONGItUDI 
•       -1/(8 

ClUlll 

NO. 

STATION 

NUMlia 

lOTTOM 

OF 
S-MfL'l 

STATION 
HUMIll 

10' 

^• 

MO 

DAT 

Mtl/10 

urn. 

HC      Pll       UA 

tjn  ftM 

311270 

SI 

6226    N 

16726    W 

?^^ 

27 

07 

11 

090 

1968 

es? 

013 

0031 

00 

00 

0    X 

X4» 

X    9 

0013 

WATU 

WIND 

■AIO- 

MITII 

Intbil 

AS   TIMP.    ^ 

"°'  DtMMi 

snciAi 

OlSfRVAnONS 

coLoa 
coot 

1UNV 

OOL 

into 

'OiCI 

on 

lULI 

WEI 
•ULI 

00 

soo 

100 

083 

072 

0 

06 

HI  1/10  1 

CAIO 

OIPTH  In) 

T     t 

s  •/.. 

JIGMA-T 

mcKic  voiuMi 

AMOMAH-Ilt' 

SAD 

OVN.  M. 

X  10^ 

SOUND 
viLOCirr 

Oj    B.I/1 

«« .  .1/1 

TOT*l-r 

HO,-M 
.fl  -  «I/I 

NO,-N 

n  -  oi/i 

St  04-S> 
»B  .  ol/l 

PM 

1 

c 
c 

1 

STD 

0000 

0719 

3202 

2508 

002895* 

0000 

1*759 

087 

OBS 

0000 

0719 

3202* 

2508 

1*759 

087 

OBS 

0005 

0652 

32026 

2516 

1*733 

STO 

0010 

0139 

3232 

2589 

0021206 

0025 

14520 

087 

OBS 

0010 

0139 

32317 

2589 

1*520 

087 

OBS 

0015 

0125 

32321 

2590 

1*515 

STO 

0020 

012'. 

3232 

2590 

0021077 

0046 

1*515 

087 

OBS 

0020 

012'. 

32322 

2590 

1*515 

087 

OBS 

0025 

0122 

32325 

2591 

1*515 

UFIIENCE 

SHIF 
CODE 

n 

V./«DiN 

STATION 

TIME 

ORIGINATOrS 

DEPTH 

MAX. 
DEPTH 

OF 
S'MPL-S 

WAVE 

WEA. 

THER 
CODE 

ClOUO 
CODES 

KODC 

Clit 
CODI 

to. 

NO. 

I/IO 

*       'l/IO 

CRUISE 
NO. 

STATION 
NUMlEt 

TO 
aOTTOM 

NUMIER 

Id- 

r 

MO 

DAT 

HILVIO 

Dii. 

H&i  ru     JIA 

itri   AM 

311270 

.SI 

6222    N 

16707    W 

233 

27 

07 

11 

10^ 

1968 

BS? 

014 

0034 

00 

oo 

0     X 

X4 

X    9 

1      0014 

WATER 

WIND 

lARO- 
METER 
(mbil 

AIR  TEMf.  "C 

^-'■JL 

SPECIAL 
OISERVATIONS 

CO  LOU 
CODE 

tUNL 

Mil 

Dl». 

into 

Ot 
»OICt 

ORT 

RULI 

WET 
iULI 

00 

soo 

095 

069 

064 

0 

07 

Ht   l/IQ 

CAID 
TTPt 

DEPTH  bKl 

t   ic 

s  •/.. 

SIGMA-T 

mcmc  VOIUMI 

AM0MALT-I1D' 

I  AO 

DTN.   M. 
X    .0» 

SOUND 
VELOCITTf 

OimL'l 

PO*-P 
t>«  -  at/l 

lOTAL-P 
»■  -  •./! 

NOi-N 
I>B  •  ot/l 

HO,-N 
rt-ol/l 

SI  Ot-ii 
vg  -  ol/l 

pH 

i 
c 
c 

1 

! 

110 

no 


no 

110 


no 
no 


no 


STD 

0000 

0829 

3071 

2389 

00*0239 

OBS 

0000 

0829 

30707 

2389 

OBS 

0005 

081* 

30831 

2*01 

STD 

0010 

0519 

3162 

2500 

0029669 

OBS 

OOlO 

0519 

31618 

2500 

OBS 

0015 

01*2 

323*5 

2591 

STD 

0020 

0139 

3236 

2592 

0020909 

OBS 

0020 

0139 

32356 

2592 

OBS 

0025 

0137 

32359 
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10*       09*    7 


002* 


00 


-il 


XI    an 


00271 


SAD 
DTN.  M. 
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OBS 

0010 

0504 

32317 

2557 

14678 

770 

022 
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0282 

327* 

2512 

00190*3 

00*1 

1*591 

085 

OBS 

0020 

0282 

32736 

2612 

1*591 

085 

OBS 

0025 

0280 

32732 

2612 

1*591 

STD 

0030 

0282 

3273 

2612 

0019077 

0060 

1*592 

085 

OBS 

0030 

0282 

32732 

2612 

1*592 

urniNct 

SHIP 
COOI 

ii 

-''  ISOEH 

STATION 

TIME 

ouciNATori 

OIPTN 

MAI, 

OIPTM 

OF 

S'MPL-I 

WAVE 

WEA- 

THEI 

CODE 

t   ClOUD 
!     CODES 

NOOC 

cm 

COOI 

ID. 
NO. 

l/IO 

LONCITUOl 
'       -1/10 

TtAI 

CIUISI 
NO. 

STATION 
NUMIII 

to 

lOTTQM 

STATIOH 
NUMIII 

10- 

1* 

MO 

DAY 

MI.I/IO 

Oa. 

MC     ni       IIA 

(....-T.M 

311270 

SI 

64065N 

16914    W 

233 

49 

07 

14 

100 

1968 

BS? 

037 

pO?A 

00 

14 

1 

X2  1    7I8   1 

0037 

WATII 

WIND 

•AIO- 

MITEI 

(fflbtl 

All  TEMP,  r 

Vll 

COO 

NO. 

O^S. 
OEflMi 

SPECIAt 
0«SEIVAnONS 

COLOI 
CODI 

tlAHl. 

DO. 

tnio 

01 

»OICI 

or 

•ULI 

WEI 

•ULI 

34 

Sll 

040 

056 

053 

6 

06 

MIlllNOllcAJT 
TU.i      «     „o 

Mt     l/IO   1 

CAIO 

OIPTH  1ml 

t  -c 

$    •/.. 

SIGMA-T 

mciiic  voiuMi 

ANOMAlt.Iie' 

i  Ao 

om.  M, 

K    10» 

SOUND 
VILOCITT 

OlIKl/l 

P04-P 

IOT*l-» 
>■  .  •1/1 

NOj-N 
1.1  -  •(/! 

NO,-N 
M-««/1 

SlO.-ti 

»l-*«/l 

»H 

i 

1 

1 

1 

102 

102 


102 

102 


102 
102 


STD 

0000 

0636 

32*8 

255* 

002*529 

OBS 

0000 

0636 

32*78 

255* 

OBS 

0005 

063* 

32*82 

2555 

STD 

0010 

0623 

32*8 

2556 

002*363 

OBS 

0010 

0623 

32*81 

2556 

OBS 

0015 

0288 

32671 

2606 

STD 

0020 

0282 

3267 

2607 

0019527 

OBS 

0020 

0282 

32672 

2607 

OBS 

0025 

0280 

32672 

2607 

002* 


00*6 


1*732 

680 

1*732 

758 

1*728 

768 

1*728 

768 

1*592 

77* 

1*590 

758 

1*590 

758 

1*590 

750 

311270    SI 


LAmuof 
6402    N 


LONCITUOI 
'       '1/10 

16928    W 


1^. 


MQ  I  OAT    Ht.1/10 


233  Us  l07  llO  Ill9  ll968lBS2l  036 

WATU  WIND  ....  *«  TIMP.   T: 


OUCINATOrs 


•AlO- 

METfl 


040 


057 


0i>6 


00»0 


.OSL 


WIA- 

1HEI 

COOf 


-lit 


2  \Z  I 


NOOC 
IIATION 

HUWlfl 

0038 


SAD 
OYN.  M. 


SOUND 
VILOCITTf 


NO?-H 
iig  •  al/l 


M  0«-l' 
»S  -  ol/l 


STD 

0000 

0672 

32*9 

2550 

002*879 

0000 

1*7*6 

119 

OBS 

0000 

0672 

32*90 

2550 

1*7*6 

119 

OBS 

0005 

0592 

32580 

2568 

1*716 

STD 

0010 

033* 

3276 

2609 

0019313 

0022 

1*612 

119 

OBS 

0010 

033* 

32757 

2609 

1*612 

119 

OBS 

0015 

0295 

32758 

2612 

1*596 

STD 

0020 

0272 

3276 

261* 

0018797 

00*1 

1*587 

119 

OBS 

0020 

0272 

32758 

261* 

1*587 

119 

OBS 

0025 

0271 

32759 

2615 

1*587 

STO 

0030 

0271 

3275 

261* 

0018823 

0060 

1*588 

119 

OBS 

0030 

0271 

3275* 

2614 

1*588 

119 

OBS 

0035 

0271 

32753 

261* 

1*589 

119 

OBS 

0040 

03390 

32751 

26060 

UFEtENCE 

SHir 

CODE 

ii 

■'■/ JSOEN 

STATION 

Tl 

M 

oticiNATors 

DEPTH 

MAI. 

WAVE 

WEA- 
THER 
CODE 

CLOUD 
COOES 

NOOC 

cm 
COOl 

10. 
NO. 

1/10 

'       '1/10 

CRUISE 
NO. 

STATION 

NUMIER 

BOTTOM 

OF 
S'MPL'S 

NUMBER 

10- 

T 

MO 

DAY 

MR,1/10 

OH 

HCT  PtI      11* 

tin  AM 

311270 

SI 

6406SN 

169565W 

?^^ 

49 

07 

14 

144 

1968 

B.S? 

039 

0038 

00 

34 

2    2 

X2 

7    8 

0039 

WATER 

WIND 

lARO- 
METER 
Imbil 

AIR   TEMP.   "C 

o..         NO. 

SPECIAL 
OBSERVATIONS 

COLOR 
CODE 

1KAN1. 

DIR. 

into 

01 
fOtCE 

DRY 
BULI 

WEI 

BULB 

31 

SIO 

049 

064 

058 

7 

06 

muhnmIcaSI 
^*     •'NO. 

MR    I/JO] 

C*«D 

DEPTH  (ml 

T     -C 

s  •/„ 

S1GMA-T 

i«cinc  voLUMt 

ANOMAIT-HO^ 

SAO 
OtN.  M. 

SOUND 
VfLOCtTTf 

0?  ml/I 

P04-P 
fO  -  «•/! 

lOTAl-P 

,a  -  -/I 

NOi-N 

H«  -  01/1 

NOj-N 

w«-al/l 

«Oj-Si 
»t  -  fll/l 

pH 

i 
C 
c 

1 

STO 

0000 

0752 

32*1 

2532 

0026666 

0000 

1*781 

652 

1** 

OBS 

0000 

0762 

32*06 

2532 

1*781 

652 

1*4 

OBS 

0005 

0271 

32718 

2611 

145B3 

/21 

STD 

OOIO 

017* 

3282 

2627 

0017577 

0022 

1*6*3 

712 

1** 

OBS 

0010 

017* 

3282* 

2627 

1*5*3 

712 

1** 

OBS 

0015 

0172 

3286Q 

2630Q 

70' 

STD 

0020 

0169 

328* 

2629 

0017*16 

0U40 

1*5*3 

709 

1** 

OBS 

0020 

0169 

328*1 

2629 

1*5*3 

709 

14* 

OBS 

0025 

0169 

32837 

2629 

1*5*3 

701 

UfERENCE 

SHIP 
CODE 

ii 

■*.  JSDEN 

STATION 

TIME 

ORIGINATOR'S 

DEPTH 

MAX. 
DEPTH 

OP 
S'MPL'S 

WAVE 

WEA- 
THER 
CODE 

CLOUD 
CODES 

NOOC 

CTH 

COOl 

ID. 
NO. 

lAmUDE 

1/10 

LONOfTUOe 

■     -l/io 

CllUISE 
NO. 

STATION 
NUMBER 

10 
BOTTOM 

NUMBER 

10" 

1* 

MO 

DAY 

HILVIO 

oat 

U0\    PEI      St* 

tTPl     AM 

311270 

SI 

6*096N 

17024    W 

?34 

40 

07 

14 

160 

196ft 

ss? 

040 

0034 

00 

n2 

1    2 

X5 

6    8 

0040 

WATER 

WIND 

BARO- 
METER 
(mbtl 

AIR  TEMP.  -C 

V1V 

COD 

NO. 

OBS. 
DtPTHS 

SPECIAL 
OBSERVAnONS 

COLOR 
CODE 

HANI 

OIR. 

IPIIO 

01 
fOtCt 

DRY 
BULB 

WET 
BULB 

35 

SIO 

055 

064 

060 

7 

06 

"""""lc*!I 
'""     "    NO. 
HK    )/IO   1 

CABO 

DEPTH  (ml 

T     -C 

s  •/.. 

SIGMA-T 

JPtCIMC 
ANOM 

SAD 
OYN.   M. 

x  loi 

SOUND 
VELOCITY 

Oj  ml/1 

PO4-P 

KB  •  ai/l 

IOTAl_P 

NOj-N 
t>S  -  01/ 1 

NOj-N 
WO  •  at/I 

SI  0*-$i 

M9  -  Bl/l 

pH 

1 

c 

c 

Alt-no' 

1 

STD 

0000 

0880 

3212 

2*92 

0030*55 

0000 

1*822 

163 

OBS 

0000 

0880 

32118 

2*92 

1*822 

163 

OBS 

0005 

0881 

32118 

2*92 

1*82* 

STD 

0010 

0252 

3285 

2623 

0017979 

002* 

1*578 

153 

OBS 

OOlO 

0252 

328*5 

2523 

1*578 

163 

OBS 

0015 

0185 

32902 

2533 

1*650 

STD 

0020 

0182 

3290 

2633 

0017033 

00*2 

1*5*9 

153 

OBS 

0020 

0182 

32903 

2533 

1*5*9 

163 

OBS 

0025 

0182 

32903 

2533 

1*550 

37 


MIIMNCi 

IHIP 

cool 

li 

•A,'  ;J0IN 

STATION 

TtMl 

OUCINATOn 

OI"H 

MAI. 

OtPTH 

OF 

WAVE 

WIA- 

THtt 

coot 

ClOUO 
COOd 

NOOC 

is, 

ID. 

>/IO 

■       l/U 

ciuitf 

NO. 

ITATION 

NUMlfl 

TO 
•OTTOM 

STATION 
NUMIIR 

10* 

I*   1 

MO 

OAT 

HLVia 

OB. 

MC<     PU       IIA 

fin  AW 

311270 

SI 

6<il24N 

17050    W 

?14 

401 

07 

14 

160 

1968 

BS? 

041 

0034 

00 

M 

1    2 

X? 

6  el 

0001 

WATU 

WIND 

lAKO- 

MtTII 

tmki) 

AM  IIMP.  t 

"**'  DEfTHS 

snciAi 

OlSdVATIONl 

COlOl 
CODf 

tWNL 

OK. 

If  10 

01 
lOICI 

OtT 

lULI 

WIT 
•ULI 

01 

Sll 

064 

070 

066 

7 

06 

HI  Via  1 

CAIO 

OIHM  HI 

r   X 

J    •/■„ 

nCMA-T 

irtC*<C  vCHUMi 

AHOM*lt-ll»' 

X  ^0 

OVN.  M. 

I    Id" 

SOUND 

vaocm 

0)  •■1/1 

PO^-P 

lOTAi-p 

NO,-N 
..■«/l 

NO,-" 
Kg  -  •t/l 

tlO«-S> 

PM 

\ 

C 
C 

1 

STD 

0000 

0960 

3209 

2*77 

0031887 

0000 

1*852 

655 

18<. 

OBS 

0000 

0960 

32086 

2*77 

1*852 

655 

18<. 

OBS 

0005 

0958 

32097 

2*78 

1*852 

656 

STD 

OOlO 

0121 

3281 

2630 

001732* 

0025 

1*519 

705 

ISO 

OBS 

0010 

0121 

32813 

2630 

1*519 

705 

18<. 

OBS 

0015 

01  16 

32817 

2630 

1*518 

701 

STO 

0020 

Oil* 

3282 

2630 

0017267 

00*2 

1*518 

701 

IS'. 

OBS 

0020 

on* 

32815 

2630 

1*518 

701 

lao 

OBS 

0025 

on* 

32817 

2631 

1*519 

701 

UIUINCI 

SHIP 
COOl 

H 

■*.  ■:ID(N 

STATION    TIME 

OUCiNATorS 

DEPTH 

MAI. 

DEPTH 

OF 
S-MPL-S 

WAVE 

WEA- 
THER 
CODf 

Cloud 

CODES 

iSS, 

10. 
NO. 

1/10 

*       '1/10 

CIUISE 

NO. 

STATION 

NUMIER 

10 

lonoM 

STATION 

NUMIII 

10" 

r 

MO 

DAT    HILl/10 

D«. 

HC    rit     tIA 

MP!     AM 

311270 

SI 

64167N 

171175W 

?14 

41 

07 

14    205 

1968 

BS? 

042 

0046 

00 

02 

2    2 

XI 

4    5 

0042 

WATEI 

WIND 

I A  RO- 
ME! El 

AIR   TEMP,   t 

"o'oEs 

SPECIAL 
OISERVATIONS 

COLOU 
CODE 

TKANt 

out. 

01 

roici 

OtT 

lULR 

WET 
lULI 

02 

Sll 

070 

071 

061 

7 

09 

HI    t/IO 

CAIO 

TTPt 

OIPTH  Im) 

T  r 

i  •/.. 

JICMA-T 

*N0M«IT-Il«' 

SAD 
DTN.  M. 

«ioJ 

SOUND 

vEiocirr 

Ojml/1 

lOa-P 

TOTAl-P 

NO]-N 

»a-M/i 

NOj-N 
M  -  .1/1 

SI  Ot-S^ 
M-oi/l 

»H 

c 
c 

1 

STD 

0000 

0956 

31*5 

2*28 

0036538 

0000 

1*8*2 

206 

OBS 

0000 

0956 

31*51 

2*28 

1*8*2 

208 

OBS 

0005 

0951 

31*6* 

2*30 

1*8*1 

STO 

0010 

01*0 

3286 

2632 

0017075 

0027 

1*528 

208 

OBS 

OOlO 

01*0 

32861 

2632 

1*528 

208 

OBS 

0015 

0126 

32851 

2633 

1*523 

STO 

0020 

0122 

3285 

2633 

00170*1 

00** 

1*522 

208 

OBS 

0020 

0122 

32851 

2633 

1*522 

208 

OBS 

0025 

0122 

32856 

2633 

1*523 

STO 

0030 

012* 

3286 

2633 

0016985 

0061 

1*52* 

208 

OBS 

0030 

012* 

32860 

2633 

1*52* 

208 

OBS 

0035 

012* 

32856 

2633 

1*525 

208 

OBS 

00*0 

0125 

32857 

2633 

1*527 

UfltfNCI 

SHIP 
CODE 

ii 

■-•/  JSDEN 

ITATKJN 

TIME 

ORIGINATOrS 

DEHH 

MAX. 
DEPTH 

0* 
S-MPL'S 

WAVE 

"^ 

WEA- 

THER 

coot 

CLOur: 

CODM 

— 

CTPf 

COOl 

ID. 
NO. 

1/10 

■       -1/10 

TIAI 

CRUISE 
NO. 

STATION 
NUMBER 

TO 

10  now 

STATCN 
NUMBER 

10* 

1* 

MO 

DAT 

HR.VID 

oa 

ITPI     AM 

1311270 

SI 

64192N 

171350W 

234 

*i 

07 

1* 

220 

1968 

BS? 

04_3 

0054 

00 

01 

1    2 

XI 

3    3 

0043 

WATER 

WIND 

•A«0. 

(mb.l 

AIR  lEMp.  x: 

COO 

NO. 

Oil. 
DEPTHS 

SMCIAL 

OISERVATIONS 

COLOR 
CODE 

TtANL 

DDL 

mio 

01 
lO.CI 

ORT 

■ULI 

WET 
•  ULI 

01 

S08 

075 

099 

078 

8 

10 

HI    l/tO 

CARD 
TTPI 

OIPIN  bnl 

T     t 

5   •/.. 

SIGMA-T 

mcirtc  voiWMi 

ANOWAlt-ItO' 

SAD 

D»N.  M. 

I  10> 

SOUND 
VEIOCITY 

Oi  "I/I 

fOIAl-P 

NOj-N 
»g  -  ol/l 

NOj-N 
»|  •  ii/l 

SI  Ot~ii 

«a*M/t 

•H 

t 

c 
c 

1 

STD 

0000 

1023 

3151 

2*21 

0037170 

0000 

1*858 

65* 

223 

OBS 

0000 

1023 

31506 

2*21 

1*868 

55* 

223 

OBS 

0006 

1016 

31508 

2*23 

1*866 

555 

STD 

0010 

0271 

3292 

2627 

001757* 

0027 

1*587 

568 

223 

OBS 

OOlO 

0271 

32918 

2627 

1*587 

568 

223 

OBS 

0015 

0200 

33001 

2539 

1*558 

655 

STD 

0020 

0191 

3300 

26*0 

0016390 

00** 

1*555 

6*5 

223 

OBS 

0020 

0191 

32996 

26*0 

14555 

6*6 

223 

OBS 

0025 

0182 

3298* 

2639 

1*551 

6*5 

STD 

0030 

0181 

3299 

26*0 

0015351 

0061 

1*552 

6*3 

223 

OBS 

0030 

0181 

32991 

26*0 

1*552 

5*3 

223 

OBS 

0035 

0180 

32986 

26*0 

1*552 

6*1 

223 

OBS 

00*0 

0161 

32992 

25*0 

1*553 

6*1 

223 

OBS 

00*5 

0178 

32986 

26*0 

1*553 

6*3 

38 


■IMMNCI 

SHIP 
CODI 

8^ 

M/aSD!N 

STATION 

TtMl 

ouctNATors 

DIPTH 

MAI. 

WAVl 

W(A- 
THII 

coot 

CLOUD 
COOIS 

HOOC 

cm 
CODI 

10. 

NO. 

lATtTUDI 

VIO 

*       '1/10 

CIUIH 
NO. 

STATION 
NUMIEI 

lOTTOM 

Of 
I'M  PL'S 

NUMIII 

10' 

I' 

MO 

OAT 

Ht.l/10 

0«. 

HC    fll      1(A 

tiri   AM 

311270 

S! 

6510     N 

171085W 

?3*l 

51 

07 

]•> 

030 

1968 

BS? 

0**f 

00*5 

00 

1 

XI 

7     1 

00*4 

WATCI 

W1N0 

lAKO- 

MITll 
bdkd 

All  iimp.  X 

COO,     0«' 

SPtCIAL 
OlSdVATlONS 

COLOt 
CODI 

tIANL 

on. 

tnio 

01 
>OICI 

0«T 
•ULI 

WII 

lULI 

16 

S05 

075 

055 

050 

8 

08 

MIHINOllcAjI 

HI    VIO  1 

CA«D 

DEPTH  bol 

T     TC 

»    •/.. 

JIGMA-T 

jnc'ic  voLUMi 

*kOM*lT-ll(' 

3^0 
DTN.  M. 

SOUND 

vtiocirt 

Oj  ">l/l 

t>(  •  (t/l 

■  )  -  •t/1 

NO,-N 

NO]-N 
vg  .  »!/! 

SIO«-S< 
US  -  ol/l 

PH 

\ 

c 
c 

1 

STO 

0000 

0482 

3314 

2624 

0017858 

0000 

14678 

659 

035 

OBS 

0000 

Olte2 

33137 

2624 

14678 

659 

035 

OBS 

0005 

04*9 

33135 

2628 

14665 

661 

STO 

0010 

0356 

3314 

2637 

0016640 

0017 

14626 

656 

035 

OBS 

0010 

0356 

33137 

2637 

14626 

656 

035 

OBS 

0015 

0301 

33144 

2643 

14604 

661 

STO 

0020 

0295 

3315 

2644 

0016019 

0034 

146U2 

640 

035 

OBS 

0020 

0295 

640 

035 

OBS 

0025 

0277 

621 

STD 

0030 

0277 

3315 

2645 

0015876 

0050 

14596 

621 

035 

OBS 

0030 

0277 

621 

035 

OBS 

0035 

0278 

33151 

2645 

14597 

619 

uniiNCi 

SHIP 
CODE 

W/2S0EN 

STATION 

TIME 

OUCINATOR'S 

OEPIM 

MAI. 

WAVl 

WEA. 
THER 
CODE 

CLOUD 
CODES 

NOOC 

cm 

CODI 

ID. 
NO. 

LAmuDI 

l/IO 

•       *l/IO 

IGMTi 

CRUISE 
NO. 

STATION 
NUMBER 

lOTTOM 

OF 
VMPL-S 

OlSfcxvAiiwn* 

NUMIER 

10* 

r 

MO 

DAT 

Hltl/10 

0*. 

MCI    Pll       llA 

iin   AM 

311270 

SI 

6512    N 

170405W 

23* 

50 

07 

15 

050 

1968 

BS2 

0*5 

00*6 

00 

1 

XI 

2    * 

00*5 

WATEI 

WIND 

•A«0- 

METEI 
Imbtl 

All  TEMP.  ^ 

COO 

NO. 
OIS. 
DEPTHS 

SPECIAL 
0ISERVAT10NS 

COIOI 
CODE 

TIANL 

OIK. 

jrifo 

01 
»OIC( 

DRT 

■ULI 

WEI 
lULB 

00 

SOO 

oeo 

072 

061 

8 

08 

HI    1/10  1 

CAID 
TTPI 

DEPTH  (ml 

T     -C 

s  •/.. 

SIGMA-T 

jMCinc  voiUMi 

AMOMALT-HO' 

SAD 
DTN.  M. 

xioJ 

SOUND 
VELOCin 

Ol  ml/I 

fOi-r 

vg  .  o./l 

TOTAl-P 
i<g.«l/l 

MOl-N 
i«g  -  8(/l 

NOj-N 
pg  -  81/1 

SI  Oj-Si 
wfl  -  al/l 

PH 

C 
C 

1 

STD 

0000 

0466 

3307 

2621 

0018166 

0000 

14670 

052 

OBS 

0000 

0465 

33074 

2621 

14670 

052 

OBS 

0005 

0396 

33092 

2630 

14642 

STD 

0010 

0319 

3312 

2639 

0016420 

0017 

14610 

052 

OBS 

0010 

0319 

33123 

2639 

14610 

052 

OBS 

0015 

0295 

33109 

2640 

14601 

STD 
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0292 

3311 

2641 
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052 
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0292 

33113 

2641 
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2642 
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OBS 

OOlO 

0437 

33016 

2619 

14659 

723 

072 
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1*6 

OBS 

0020 

028* 

33011 

263* 
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1 
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OBS 
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32487 

2550 

14746 

719 

172 

OBS 

0006 

0672 

32484 

2550 

14747 

717 

STD 

0010 

0666 

3264 

2565 

0024444 

0025 

14746 

769 

172 

OBS 

OOlO 

0666 

32540 

2565 

14746 

769 

172 

OBS 

0015 

0546 

32868 

2596 

14703 

723 

STD 

0020 

0'.50 

3292 

2610 

0019216 

0047 

14665 

679 

172 

OBS 

0020 

0*50 

32915 

2610 

14665 

679 

172 

OBS 

0025 

0438 

32920 

2612 

14661 

679 

STO 

0030 

0436 

3292 

2612 

0019064 

00  66 

14661 

676 
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OBS 

0030 

0436 

32919 

2612 
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OBS 
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0435 
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0109 
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MITEI 

tmbi) 

At*   TEMP.   X 

COO 

NO. 
OIS. 
DEPTHS 

SPECIAL 
OlSmvATlONS 

COIOK 
CODE 

TtANL 

DUL 

irtio 
01 

roici 

OKT 

■Ull 

WIT 

lULI 

24 

S06 

119 

073 

069 

7 

03 

HI    1/1»| 

CABO 

itn 

DIPTH  (m) 

T     X 

s  •/.. 

SICMA-T 

IMCiXC  VOlUMI 
ANOWALT-Ilt' 

SAO 

DTN.    M. 

1  10' 

SOUND 

vEiocin 

Oj-'l/l 

PO4-P 
.(-•i/i 

TOTAi-P 

NO)-N 

■fSt/l 

NO»-N 
M  -  •1/1 

SIOj-Si 

l-f»l/l 

pH 

1 
C 

c 

1 

STD 

0000 

0885 

299* 

2321 

00*6756 

0000 

1*796 

007 

OBS 

0000 

0885 

29937 

2321 

1*796 

007 

OBS 

0005 

07*9 

30809 

2*08 

1*756 

STD 

0010 

0393 

3168 

2518 

0027958 

0U37 

1*623 

007 

OBS 

OOlO 

0393 

31681 

2518 

1*623 

42 


311270    SI 


SHIP 

coot 


LAmuot 

I/IO 


LONCITUDI 
■       '1/fO 


8i 


MO  I  DAY    MI.1/1 


SB  |Q7  117  IIQQ  hqfeRlRfi?!   QSfe 


OtKINAtOrS 


18    520       125       080    |  078  16    1  07 


HO. 

OIS. 

OI"HS 


pQ3Q  I     00  1     18 


Cl|fll|   w* 


WIA. 
fHH 

CODI 


7  '6 


HOOC 
STATIOH 

NUMlH 


0056 


SAO 

DIN.   M, 


SOUND 
VltOCITY 


SI  04-b 


STD 

0000 

0811 

3031 

2351 

00*29*6 

0000 

1*773 

10* 

OBS 

0000 

0811 

30311 

2351 

1*773 

104 

OBS 

0005 

08** 

30968 

2*07 

1*795 

10« 

OBS 

0009 

08** 

31162 

2*22 

1*798 

STD 

0010 

08*2 

3121 

2*25 

0036689 

00*0 

1*798 

10* 

OBS 

0013 

3132* 

10* 

OBS 

0017 

0830 

31*27 

2**5 

1*797 

STD 

0020 

0798 

3150 

2*55 

0033932 

0075 

1*786 

10* 

OBS 

0022 

0752 

3155* 

2*67 

1*770 

10* 

OBS 

0026 

0503 

31732 

2*99 

1*713 

UfMNCl 

SHIP 
CODI 

_2 

M,  SSDEN 

STATION 

TIME 

OUGINATOR'S 

DEPTH 

MAR. 

WAVE 

WIA- 

THfl 
CODE 

CIOUD 
CODfS 

HODC 

CTIT 
CODI 

ID. 
NO. 

1/10 

'       'VIO 

CRUISE 
NO. 

STATION 
NUMIEII 

lOTTOM 

OF 

S'MPL'S 

OISt«v«injnj 

NUMlEt 

10- 

r 

MO 

DAT 

HR.V10 

OOL 

MC     Ml      lEA 

im  »M 

7^^ 

<sa 

07 

17 

1  1  1 

IQAfi 

flS? 

057 

004R 

00 

2 

x^ 

7    8 

0057 

WAttS 

WIND 

lABO- 
MITEB 
tmbtl 

AIR   TEMP.   X 

-D^HS 

SPtClAL 
OBSERVATIONS 

COLOR 
CODE 

I«*NS. 

OIL 

iriio 

01 

totct 

DRY 
lULI 

WET 
■ULB 

20 

S14 

125 

079 

077 

6 

09 

HI   1/10  T 

CA«0 

TtK 

DEPTH  (ml 

T     X 

s  •/.. 

SIGMA-T 

j«cinc  voiUMi 

ANOMALT-IlS' 

SAO 

OTN.  M. 
Xl(l> 

SOUND 

vELOCirr 

03  ml/I 

„  ■  .1/1 

lOTAl-P 
vg  •  •)/! 

NOj-N 
Nt  -  ot/l 

NOi-N 

SI  0«-Si 
1.8  -  01/1 

»H 

J 
C 

c 

1 

STD 

0000 

0880 

3152 

2**5 

003*917 

0000 

1*815 

717 

116 

OBS 

0000 

0880 

31518 

2**5 

1*815 

71' 

116 

OBS 

0005 

0877 

31516 

2**5 

1*81* 

738 

STD 

0010 

0876 

315* 

2**7 

003*733 

0035 

1*815 

735 

116 

OBS 

0010 

0876 

31537 

2**7 

1*815 

'35 

115 

OBS 

001* 

0808 

31522 

2*55 

1*789 

75* 

115 

OBS 

0019 

0701 

32250 

2528Q 

580 

STD 

0020 

0597 

3155 

2*73 

0032253 

0058 

1*7*7 

57V 

116 

OBS 

0023 

0663 

31560 

2*78 

1*73* 

575 

115 

OBS 

0028 

0528 

321*6 

25*1 

1*686 

71V 

STD 

0030 

0*95 

3^27 

255* 

002*5*5 

0097 

1*677 

'*2 

116 

OBS 

0033 

0**5 

32*02 

2570 

1*658 

772 

116 

085 

0038 

0357 

3251* 

2588 

1*623 

809 

SHIP 

CODE 


LATITUDE 

1/10 


LONGITUDE 
'       '1/10 


MO  j  DAY  1HR.V10 


ORIGINATOR'S 


CTl  nt\    SEA 


NODC 
STATION 
NUMlfR 


311270    SI 


6535    N 


16826    W 


233 


58  Iq7  Il7  Il30  Ii9&bIbS7I   058 


20 


sntD 

01 
*OICt 


BARO- 
METER 
Imbil 


125 


078 


072 


0Q4B  I    00  I     19    1  12 


X2       7  l8  i 


MIltlNCI 

tIMl       I 

HI    1/lft 


SAO 

DTN.   M. 
I    10' 


NOj-H 
iig  -  al/l 


NOj-N 
ttg  -  «</l 


STD 

0000 

0592 

3235 

2535 

0025205 

0000 

1*753 

130 

OBS 

0000 

0592 

323*5 

2535 

1*753 

130 

OBS 

0005 

0590 

3235* 

2537 

1*753 

STD 

0010 

0691 

3235 

2537 

0026116 

0026 

1*75* 

130 

OBS 

0010 

0591 

32358 

2537 

1*75* 

130 

OBS 

0015 

0387 

326*7 

2595 

1*53* 

STD 

0020 

0257 

325* 

2505 

0019588 

0U*9 

1*563 

130 

OBS 

0020 

0267 

32535 

2505 

1*563 

130 

OBS 

002* 

0255 

32539 

2505 

1*578 

130 

OBS 

0029 

0251 

325*5 

2507 

1*578 

STO 

0030 

0250 

3255 

2607 

0019*77 

0069 

1*577 

130 

OBS 

003* 

02*6 

325*5 

2607 

1*577 

130 

OBS 

0039 

02*8 

326** 

2607 

1*578 

43 


311270    SI 


IKIP 

cool 


LATnUOl 

6535    N 


LOMcnuoi 

'       '1/10 

I6633dw 


i 


Sgl07ll7  ll»0  llgfeBlBS?!  0S9 


OUGINATOn 


078      071    7      09 


P05B 


JUL 


rMfn      oa.    [wc<rii[  ». 


.2J. 


W|A- 

THII 
CODE 


X2       7l8 


NOOC 
STATION 
NUMIII 


0059 


SAD 

OTN.    M. 
1    l»» 


STO 

0000 

066* 

3258 

2559 

002*100 

0000 

1*7** 

7*2 

143 

OBS 

0000 

066* 

32581 

2559 

1*7** 

7*2 

1*3 

OBS 

0005 

0663 

3258* 

2559 

1*7*5 

7*8 

STO 

0010 

06*6 

3272 

2571 

0022890 

0023 

1*7*1 

76  7 

1*3 

OBS 

0010 

06*6 

32715 

2571 

1*7*1 

767 

1*3 

OBS 

0015 

0289 

32751 

2612 

1*593 

765 

STO 

0020 

02*3 

327* 

2615 

0018701 

00** 

1*57* 

795 

1*3 

OBS 

0020 

02*3 

327*1 

2615 

1*57* 

795 

1*3 

OBS 

0025 

023B 

STO 

0030 

023* 

3273 

2616 

0018689 

0063 

1*572 

797 

1*3 

OBS 

0030 

023* 

3273* 

2616 

1*572 

797 

1*3 

OBS 

003* 

0226 

32715 

2615 

1*568 

800 

1*3 

OBS 

0039 

0226 

32733 

2616 

1*569 

802 

uriifNCi 

SHir 
cool 

ii 

'A.    iSOlN 

STATION 

TIMt 

OWCINATOrj 

DIPIM 

MAL 

DIPTH 

01 

WAVl 

WEA- 

tHU 

COOl 

CLOUD 
COOIS 

NOOC 

^ 

10. 

NO. 

LAinuDI 

V10 

LONCITUOf 
*       *l/IO 

CIUIII 

NO. 

STATION 
NUMIIR 

to 

•OTTOW 

STATION 
NUMlia 

10* 

r 

MO 

OAT 

MILl/lO 

D«. 

MCi|  rii     siA 

IT«     kM 

311270 

.^T 

A^l^     M 

168A10W 

7^^ 

Sft 

07 

1  7 

1S4 

ig^s 

RS? 

060 

005* 

00 

18 

212 

X? 

7    8 

0060 

WATCK 

WIND 

■ARC- 
METfl 
(mbt) 

AIR    TlMf.    -C 

=-o?,i 

iftClAl. 

OlSfRVAHONS 

COLO« 
CODI 

tIANL 

OiL 

01 

»OtC( 

0«T 
•ULI 

WIT 
■ULI 

Ifl 

S20 

125 

078 

072 

7 

10 

HK    1/10 

CAIO 

DIPTH  (Hi 

X  r 

s  •'',. 

IIGMA-T 

incific  voiuMi 

ANOMAH-llO' 

1^0 
OTN.  M. 

.  Id" 

SOUND 
VIlOCITlf 

0)  "l/l 

(Oi-P 
n  •  ••/■ 

lOTAl-P 

NOl-N 

NO,-N 

m  •  •i/i 

ti  o«-i< 

M-tl/l 

»H 

1 

c 
c 

1 

STO 

0000 

0625 

3296 

2593 

0020813 

0000 

1*73* 

158 

OBS 

0000 

0625 

32957 

2593 

1*73* 

156 

OBS 

0005 

0622 

32959 

259* 

1*733 

STO 

OOlO 

0620 

3296 

259* 

0020758 

0021 

1*733 

158 

OBS 

0010 

0620 

32958 

259* 

1*733 

158 

OBS 

0015 

0287 

32781 

2615 

1*593 

STO 

0020 

0266 

3276 

2615 

0018712 

00*1 

1*58* 

158 

OBS 

0020 

0266 

32763 

2615 

1*58* 

158 

OBS 

0025 

0266 

32756 

2615 

1*585 

STD 

OO3O 

0265 

3276 

2615 

0018760 

0059 

1*585 

158 

OBS 

0030 

0265 

32756 

2615 

1*585 

158 

OBS 

0036 

0262 

3276* 

2616 

1*585 

158 

OBS 

00*0 

0259 

32765 

2616 

1*585 

158 

OBS 

00*5 

0262 

32759 

2615 

1*587 

UMIINCI 

IHIP 

cool 

is 

w/  2S0EH 

STATION 

TI 

HI 

ORJCINATORn 

DEPTH 

MAX. 

DEPTH 
01 

rwpL's 

WAVt 

WIA- 

THER 
COOl 

ClOUO 
COOO 

NOOC 

cm 
cool 

10. 

MO. 

LATITUDE 

l/IO 

LOHCITUDI 
■       l/U 

CRUISE 
NO. 

STATION 
NUMtlR 

TO 
lOTTOM 

NUMItl 

10- 

r 

MO 

DAY 

Ht.VIO 

D*. 

KG   ni    11* 

Tin    AM 

311270 

,SI 

65372N 

16857    W 

233 

58 

07 

17 

172 

1968 

BSP 

061 

0051 

00 

17 

2    2 

X4 

X    9 

0061 

WATER 

W«.0 

lARO- 

METII 

linkl) 

AIR  TEMP,   r 

vrt. 
COO 

NO. 

Oil. 
DEPTHS 

SPtCtAL 
OISIIVATIONS 

COLOR 
CODE 

IIAML 

DDL 

tniD 

01 
fOICI 

ORT 
RULR 

WEI 
■ULI 

17 

SI* 

125 

078 

075 

2 

09 

«l»ttN«lcAII 
HI   l/IO 

CARD 
IT« 

OIHM  Ml 

r  t 

s  •/.. 

«G«»-I 

trtciric  voLuut 

ANOMAlT-tIO' 

SAO 

OTN.  M. 
1   IOI 

SOUND 
VELOCITT 

Oimt/I 

»04-' 

lOTAl.P 

«« •  ■I/I 

NOl-N 

NOl-N 

11 0,-1. 

»N 

1 

c 

e 

1 

STO 

0000 

0536 

3302 

2609 

001929* 

0000 

1*699 

802 

OBS 

0000 

0536 

33023 

2609 

1*699 

802 

OBS 

0005 

0536 

33019 

2609 

1*699 

813 

STD 

0010 

0535 

3302 

2609 

0019338 

0019 

1*700 

813 

DBS 

0010 

0535 

33017 

2609 

1*700 

813 

OBS 

0015 

0512 

33021 

2612 

1*691 

782 

STD 

0020 

0318 

330* 

2633 

0017067 

0038 

1*610 

718 

OBS 

0020 

0318 

33037 

2633 

1*610 

718 

OBS 

0025 

0280 

3306* 

2638 

1*595 

66* 

SID 

0030 

0280 

3306 

2638 

0016566 

005* 

1*596 

655 

OBS 

OO3O 

0280 

33062 

2638 

1*596 

655 

OBS 

0035 

0277 

33070 

2639 

1*596 

655 

OBS 

00*0 

0266 

33072 

26*0 

1*592 

59* 

44 


U'ftENCE 

JHlf 

cool 

il 

V.  ;SDIN 

:tation 

tIMl 

o«iciH«iorj 

DcrrH 

MAL 
OIPTM 

01 
S-MPlI 

WAVI 

wex- 

THU 
CODE 

CLOUD 
CODII 

NODC 

cm 

10. 
NO. 

I/IO 

*       *1/10 

Ctuilt 
NO. 

I1AT10N 

NUMIfl 

10 

•onOM 

11AICN 
NUMIII 

10* 

r 

MO 

DAY 

Mtl/lO 

Da 

xc   n»    iiA 

tin  kM 

311270 

S! 

65?77N 

16905SU 

?^^ 

59 

07 

17 

197 

1968 

R,S? 

062 

0053 

00 

3 

Xi» 

X    9 

0062 

WATIR 

WIND 

■ARO- 

METU 

A«  tiMf.  r 

"°'  DlltMS 

SMCIAL 

oituvAnoNS 

coLoa 
coot 

1WNV 
Ml 

DUL 

tnio 

01 
rotci 

on 

lull 

lULI 

17 

S22 

125 

069 

067 

'• 

10 

HI    1/10  1 

C*IO 
TTPl 

OIPTH  tal 

T    ^ 

J  •'.. 

ncMA-T 

metric  voiuMi 

*l«0t**l»-I1t' 

t  Ao 

DTN.  M. 
■    I0> 

SOUND 

vttoctn 

Oj  mU\ 

P04-r 

lOTAl-r 

NOj-N 

NOj-N 
»S-  •1/1 

«0,-Ii 

n  ■ «/! 

|M 

\ 

c 
c 

1 

1 

STD 

0000 

0504 

3298 

2609 

0019284 

0000 

14585 

200 

OBS 

0000 

0504 

32978 

2609 

14585 

200 

DBS 

0005 

0503 

32968 

2609 

14585 

STD 

0010 

0503 

3298 

2610 

0019253 

0019 

14686 

200 

OBS 

0010 

0503 

32982 

2610 

14686 

200 

OBS 

0015 

0411 

32988 

2620 

14549 

STD 

0020 

0249 

3298 

2634 

0015937 

0037 

14580 

200 

OBS 

0020 

0249 

32980 

2534 

14580 

200 

OBS 

0025 

0246 

32998 

2536 

14580 

STD 

0030 

0244 

3299 

2535 

0016857 

0054 

14579 

200 

OBS 

0030 

0244 

32986 

2535 

14579 

200 

OBS 

0035 

0241 

32992 

2536 

14579 

200 

OBS 

0040 

0240 

32971 

2634 

14579 

200 

OBS 

0045 

0241 

32999 

2636 

14581 

UfEICNCf 

SHIP 
CODE 

_2 

•».  ;SDEN 

;tation 

TIME 

ORlGINATOri 

DEPTH 

MAIL 

WAVE 

WEA- 

THtt 
CODE 

CLOUD 
CODES 

NODC 

CtfT 

coo, 

ID. 
NO. 

I/IO 

*     -i/io 

CRUISE 

NO. 

STATION 
NUMIEI 

lOTTOM 

or 

I-MPLS 

NUMIES 

10- 

r 

MO 

DAY 

HR.1/10 

0«. 

M&1    Pll      Jl* 

TTft     AW 

31 

1?70 

SI 

65291N 

169172W 

233 

59 

07 

17 

211 

1968 

B5? 

063 

0046 

00 

3 

X4 

X    9 

0063 

WATER 

WIND 

AIR  TEMP,   t 

VII. 

COO 

NO. 
CIS. 
DEPTHS 

SPECU^L 
OISERVATIONI 

COLOR 
CODE 

IKAMt. 

DO. 

tniD 

01 
'OICI 

METE 

II 

DRY 
lULI 

WET 

lULI 

tmbi 

18 

S22 

120 

072 

068 

0 

09 

HI   1/10  1 

CARD 
TTPl 

DEPTH  (ml 

t    t 

i  •/.. 

SIGMA-T 

iPICIFtC   VOIUMI 
ANOMAIT-IIO' 

SAO 

DTN.  M. 

X  10^ 

SOUND 

vEiocin 

Ol  m\A 

PO4-P 
», . ../. 

TOTAl-P 
«■  -  H/l 

HOj-N 

KQ-Ol/l 

NOj-N 
US  -  o'/1 

sto.-s. 

oj-al/l 

»H 

1 

C 
C 

1 

STD 

0000 

0540 

3300 

2507 

0019503 

0000 

14700 

782 

213 

0B5 

0000 

0540 

33001 

2607 

14700 

782 

213 

OBS 

0005 

0539 

32997 

2607 

14700 

r9i 

STD 

0010 

0539 

3300 

2507 

0019532 

0020 

14701 

795 

213 

OBS 

OOlO 

0539 

32997 

2607 

14701 

795 

213 

OBS 

0015 

0539 

32997 

2507 

14702 

805 

STD 

0020 

0342 

3301 

2528 

0017464 

0038 

14520 

740 

213 

OBS 

0020 

0342 

33012 

2528 

14620 

740 

213 

OBS 

0025 

0275 

33004 

2634 

14592 

583 

STD 

0030 

0258 

3300 

2635 

0015844 

0055 

14586 

578 

213 

OBS 

0030 

0258 

33002 

2535 

14586 

678 

213 

OBS 

0035 

0254 

32999 

2535 

14586 

573 

213 

OBS 

0040 

0255 

33U01 

2635 

14585 

569 

UPERENCE 

SHIP 

CODE 

*     ;SD!N     ' 

;tation 

Tl 

WE 

OWGINATOt-S 

DE^TM 

MAX. 
DEPTH 

0» 
S'MPL'S 

WAVE 

WEA- 
THER 
CODE 

CLOUD 
COOES 

NODC 

CT«T 
CQDI 

ID. 
NO. 

LATTTUOE 

1/10 

LONCITUDI 
*       -1/10 

CRUISE 
NO. 

STATION 

NUMIER 

TO 
BOItOM 

STATION 
NUMIER 

10- 

r 

MO 

DAY 

HR.1/10 

on. 

Hc    n»    It  A 

TTPl     AM 

31 

1270 

St 

65318N 

169285W 

233 

S9 

07 

17 

227 

1968 

B5? 

064 

0050 

00 

3 

X4 

7    9 

0064 

WATER 

WIND 

lAltO' 
METER 
tmbil 

AIR  TEMP.   X. 

VII. 

coo 

NO. 

09S. 
DEPTHS 

SPECIAL 
OISERVATIONS 

COLOR 
CODE 

tUNl 

on. 

mto 

01 

»OICI 

DRY 
•UL> 

WEI 

lULI 

16 

S20 

120 

069 

063 

5 

09 

HI   l/tO] 

CAID 
TT« 

DEfTH  (ml 

T     -C 

s  •/.. 

SIGMA-T 

inciric  voiuMi 

ANOMAIT-Ilfl' 

SAD 

DYN.   M. 

1   10' 

SOUND 
VELOCITT 

Oj  »l/l 

rot-r 
«a  •  «»/i 

lOTAl-P 
„..i/l 

NOj-N 

ut  -  Ot/i 

NOj-N 

Sl04-$i 
«.«l/l 

#M 

t 

c 
c 

1 

229 
229 

229 
229 

229 
229 

229 
229 
229 


STD 

0000 

0519 

3300 

2609 

0019288 

OBS 

0000 

0519 

32999 

2609 

OBS 

0005 

0517 

32997 

2609 

STD 

0010 

0517 

3300 

2609 

0019276 

OBS 

OOlO 

0517 

32999 

2609 

OBS 

0015 

0477 

33008 

2515 

STD 

0020 

0270 

3300 

2534 

0015950 

OBS 

OO2O 

0270 

33000 

2634 

OBS 

0025 

0265 

32988 

2633 
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